The role of anthraquinone (AQ) greatly depends on the nature of the cellulosic pulp during alkali refining. AQ acts in two ways; firstly penetration within the molecular chains separating them further apart leading to their decrystallisation; secondly stabilization of the polysaccharide chains. Cotton linter is known by its long macromolecular crystalline chains. The cold refining helps the swelling cotton linter and the penetration of AQ leads to decrystallisation of linter even at low AQ concentration (namely 0.025%). In comparison with paper Kraft pulp AQ does not reflect a considerable change on its characteristics, except on hot refining using higher AQ concentration (namely 0.2%). This is due to the nature opening structure of the paper Kraft pulp in addition to the hemicellulose content which preferentially stabilized by AQ giving a reasonable increase in the pentosan content. This is associated by improving in the reactivity towards xanthation.
Introduction
Dissolving pulps with high alpha cellulose content was obtained by treating the bleached pulp with concentrated sodium hydroxide solution at room temperature (cold refining) or with more diluted sodium hydroxide solution at higher temperature (hot refining) such treatments raised the alpha-cellulose content in the pulp as they dissolved the hemicellulose. Cold refining was a true extraction phenomenon in which the alkali dissolved the hemicellulose from swelling pulp without degradation and without consuming the alkali [1] .
However, boiling the cellulose in dilute sodium hydroxide solution involved firstly a complicated degradation reaction followed by a secondary extraction of the degraded products [2] . Complete removal of hemicellulose was not possible by the hot refining process because side reactions accured during the first stage of alkaline degradation which stabilized the hemicellulose and further more, some of the alpha cellulose may be degraded. The previous studies in the literature delt with the efficiency of AQ on delignification during alkaline pulping [3] , however, no attempt showed the role of AQ during alkaline refining. The aim of the present investigation was to study the role of AQ during alkaline refining and the nature of the pulp on this role [4] . Two cellulosic pulps were chosen for this study which is quietly different in their properties namely, cotton linter and paper Kraft pulp. Also, the main objective of the present investigation was to improve the reactivity of cotton cellulose in xanthogenation. This is very important since the ability of cotton cellulose to form viscose is known to be lower than that of wood cellulose [5] . Emulsion xanthation of bagasse viscose pulp results in higher solubility and lower γ-number of dissolved xanthate than in case of cotton linters pulp [6] .
Materials & Methods

Starting pulp
Tow types of cellulose were used in this work namely, cotton linter and paper kraft pulp. They were chosen for their different super molecular characteristics. Cotton cellulose is characterized by more compact and less accessible fine structure than paper Kraft pulp [7] .
Purification and preparation of pulps
The linter was purified chemically by soda pulping using 1% sodium hydroxide solution at a liquor ratio of 20:1 for 2 hr at 100°C. This was followed by hypochlorite bleaching using 1% active chlorine (based on linter weight). The hypochlorite treatment was carried out for 1 hr at 40°C. This was followed by acidification to remove the last traces of alkali [1] using 0.5% hydrochloric acid at room temperature for 20 minutes. The paper Kraft pulp, prepared from Egyptian bagasse, was kindly supplied by the pulp mill of the Egyptian Sugar and distilling company at Edfo. The paper Kraft pulp was subjected to multi stage bleaching. The chlorination was carried out at 20°C for 1 hr using 2.5% chlorine (based on pulp weight). After chlorination the pulp was extracted with 2% sodium hydroxide (based on pulp weight) at 40°C for 1.5hr. The pulp was then subjected to hypochlorite bleaching. The active chlorine in the hypochlorite corresponding to 50% of the amount of chlorine supplied in the first step.
The pulp was then treated with 0.5% hydrochloric acid at room temperature for 20 minutes. 
Analysis of refined products
The α-cellulose was determined according to the American Tappi Standards T203 OS-61 [8] . The average degree of polymerization (D.P) was determined by Jayme and Wellm method [9] . The hot alkali solubility was determined according to Rapson [10] . There are no absolute methods for measuring the fine structure of the pulp. However, some properties of cellulose give a clear comparative indication of its fine structure. The best common examples are the degree of swelling in water and in sodium hydroxide solution. The fine structure also includes the ratio of crystalline and amorphous cellulose. In this work the water retention value (W.R.V.) was estimated according to Jayme [11] and liquor retention value (L.R.V.) and sodium hydroxide retention value (NaOH R.V.) were determined by allowing the pulp to swell in sodium hydroxide solution of mercerizing strength at 20°C followed by centrifuging to eliminate the excess alkali. The centrifuged pulp was weighed, washed with distilled water to neutrality, dried to constant weight and weighed again. The washing was titrated against standard acid. Thus, L.R.V. and NaOH R. V. were determined. The degree of crystallinity was determined according to Hessler and Power [12] .
Reactivity towards xanthation
The basis for the estimation of reactivity is to xanthate the pulp under unsuitable conditions which result in the formation of viscose containing a considerable amount of residual undissolved cellulose, the magnitude of which is taken as a measure of reactivity. The reason for applying insufficient xanthation is to differentiate between pulps with small differences in their reactivity.
In this work, the reactivity towards xanthation was carried out by emulsion xanthation, using 0.5g pulp, 50 ml of 8% sodium hydroxide solution and 1 ml carbon disulphide at 25°C. The dissolved cellulose in the viscose was determined volumetrically and was subtracted from the original amount of cellulose according to the method of Fock [13] .
Preparation of viscose and measurement of its filterability
Viscose solutions from 2g pulp samples were formed by emulsion xanthation using 100ml 
Results & Discussion
Refining of cotton linters
It is clear as listed in (Table 1 xanthation. This is due to the dissolution of the more accessible amorphous part which more readily affected by the hot alkali more than the higher resisted crystalline part.
Sodium hydroxide -AQ cold and hot refining
It is clear as shown from (Table 2 As shown in Table 3 and Fig. 16 
Conclusions
Effect of pulp characteristics on the role of AQ during alkali refining:
The comparison of the results in (Table 2 ) and (Table 5) 
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